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Objectives: 
Background: 
S o i l  type: 
T r i a l  Design: 
Timing: 
Notes: 
T h i s  p r o j e c t  c h a r a c t e r i z e s  t h e  d y n a m i c s  o f  n i t r o g e n  supply 
t o  a w h e a t  c r o p  a t  e a c h  o f  t h e  s i t e s  o n  w h i c h  various 
m e t h o d s  o f  m a k i n g  f e r t i l i z e r  r e c o m m e n d a t i o n  w e r e  t e s t e d .  It 
s u p p o s e d l y  p r o v i d e s  t h e  " o p t i m u m "  n i t r o g e n  f e r t i l i z e r  regime 
a s  w e l l  a s  d e t a i l e d  i n f o r m a t i o n  o n  n i t r o g e n  s u p p l y  and 
d e m a n d  s o  t h a t  r e s u l t s  c a n  b e  m a d e  t r a n s f e r a b l e  t o  other 
situations. 
T h i s  i s  o n e  o f  a s e r i e s  o f  f o u r t e e n  s u c h  t r i a l s  o n  which 
d e t a i l e d  m e a s u r e s  o f  c r o p  g r o w t h ,  d e v e l o p m e n t  a n d  nitrogen 
u p t a k e  w e r e  c h a r a c t e r i z e d  a s  a f u n c t i o n  o f  t i m e  a n d  in 
r e s p o n s e  t o  l e v e l s ,  s o u r c e s  a n d  t i m i n g  o f  fertilizer 
n i t r o g e n  application. 
O l d  l a n d ,  d u p l e x ,  g r e y  s a n d  o v e r  y e l l o w  m e t t l e d  c l a y  at 
2 0 - 3 0  cm s c r u b  a n d  some  w h i t e g u m .  Low c l o v e r  percent 
p a s t u r e  i n  1 9 8 9 ,  w h e a t  i n  1 9 8 8 ,  B i c a r b  P 1 5  ppm a n d  pH 
( w a t e r )  5 . 5 ,  r e a c t i v e  i r o n  1 2 5  p p m ,  o r g a n i c  c a r b o n  0.57, 
B i c a r b  p o t a s s i u m  4 2  ppm. 
4 r e p l i c a t e s ,  r a n d o m i z e d  b l o c k .  S e e  r e s u l t s  s u m m a r y  table 
f o r  t r e a t m e n t s  B a s a l  s u p e r  o f  1 1 5  kg/ha. 
Sown 1 1 / 6 / 9 0 ,  K u h n  w h e a t  a t  68  k g / h a .  N i t r o g e n  a p p l i e d  on 
1 1 . 6  ( a t  s e e d i n g ) ,  1 0 / 7  ( 4  w e e k s  a f t e r  s e e d i n g )  9 / 8  ( 8  weeks 
a f t e r  s e e d i n g ) .  T h e r e  w s a s  a l o n g  c o l d  d r y  spell 
i m m e d i a t e l y  a f t e r  s e e d i n g .  S e e d i n g  w a s  d e e p  ( 5 0  mm). 
R e p  1 p e r f o r m e d  v e r y  p o o r l y  e a r l y .  L a t e  i n  t h e  s e a s o n  it 
w a s  o b v i o u s  t h a t  t h e  o t h e r  t h r e e  r e p l i c a t e s  h a d  a large 
g r a s s  w e e d  b u r d e n .  A p p a r e n t l y  R e p  1 h a d  r e c e i v e d  a double 
d o s e  o f  h e r b i c i d e  a n d  t h i s  h a d  a f f e c t e d  e a r l y  g r o w t h .  The 
d i f f e r e n c e  i n  g r o w t h  p a t t e r n  a n d  i t s  i n f l u e n c e  o n  yield 
c o m p o n e n t s ,  m a k e s  i t  w o r t h  r e c o r d i n g  R e p  1 s e p a r a t e l y  from 
R e p s  2 , 3  a n d  4. 
T r i a l  9 0 N 0 1 0 4 .  Summary  o f  r e s u l t s  - Mean  o f  R e p s  2 ,  3 a n d  4 
20/11/90 
T r e a t m e n t s  Y i e l d  c o m p o n e n t s  f r o m  h a n d  harvest 
k g  N / h a  GY BY TGW GPH H e a d s  Harvest 
No S o u r c e  AS 4WAS 8WAS t / h a  t / h a  gm # m - 2  i n d e x  % 
1 Nil 0 0 0 0.7 1.4 35 14 136 49 
2 U 15 0 0 1.1 2.3 36 21 149 49 
3 U 30 0 0 1.6 3.2 36 23 187 49 
4 U 60 0 0 1.9 4.0 31 26 228 47 
5 U 120 0 0 2.4 5.4 29 29 292 45 
6 U 0 15 0 1.0 1.9 36 19 144 51 
7 U 0 30 0 1.4 2.9 35 23 173 49 
8 U 0 60 0 1.6 3.4 32 25 206 49 
9 U 0 120 0 1.7 3.7 25 27 245 45 
10 U 0 0 15 1.0 1.9 36 19 136 50 
11 U 0 0 30 1.1 2.1 35 20 150 50 
12 U 0 0 60 0.9 1.8 31 18 153 48 
13 U 0 0 120 1.3 2.8 28 22 210 47 
14 U 30 15 0 1.5 3.1 32 24 191 47 
15 U 30 30 0 1.9 3.9 32 26 218 47 
16 IT 10 Fn n LO 44 27 27 272 44 
17 U 30 120 0 1.9 4.3 25 26 291 44 
18 U 30 0 15 1.6 3.4 34 26 183 49 
19 U 30 0 30 1.8 3.7 33 27 196 47 
20 U 30 0 60 2.0 4.2 33 28 218 48 
21 U 30 0 120 1.9 4.3 27 29 240 44 
22 NO3 30 0 0 1.8 3.9 35 27 194 47 
23 NO3 0 30 0 1.6 3.2 37 26 165 49 
24 NO3 0 0 30 1.4 3.0 31 23 197 46 
25 NH4 30 0 0 1.4 3.0 34 24 174 48 
Comment: T h e r e  w a s  a v e r y  m a r k e d  r e s p o n s e  t o  n i t r o g e n  application, 
s e e n  i n  e a r l y  g r o w t h  ( h e r e  i n  h e a d  n u m b e r )  a s  w e l l  a s  a 
n e g a t i v e  e f f e c t  l a t e  i n  t h e  s e a s o n  ( h e r e  r e f l e c t e d  i n  the 
f a l l  i n  g r a i n  s i z e  - t h o u g h  t h i s  c o u l d  p a r t l y  b e  a n  effect 
o f  t i l l e r s  p r o v i d i n g  s m a l l e r  g r a i n  t h a n  m a i n  stems. 
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T r i a l  9 0 N 0 1 0 4 .  Summary  o f  Results 
20/11/90 
R e p  1 only 
T r e a t m e n t s  Y i e l d  c o m p o n e n t s  f r o m  h a n d  harvest 
k g  N / h a  GY BY TGW GPH H e a d s  Harvest 
No S o u r c e  AS 4WAS 8WAS t / h a  t / h a  gm # m - 2  i n d e x  % 
1 Nil 0 0 0 0.6 1.1 39 11 134 53 
2 U 15 0 0 0.9 1.6 38 16 149 56 
3 U 30 0 0 1.1 2.0 39 20 145 55 
4 U 60 0 0 1.7 3.1 36 27 170 54 
5 U 120 0 0 1.7 3.2 31 26 216 54 
6 U 0 15 0 0.8 1.5 38 17 130 55 
7 U 0 30 0 1.0 1.9 38 18 148 55 
8 U 0 60 0 1.4 2.7 35 25 168 54 
9 U 0 120 0 1.4 2.6 34 21 195 55 
10 U 0 0 15 0.7 1.3 40 13 131 54 
11 U 0 0 30 0.6 1.1 39 10 139 52 
12 U 0 0 60 0.8 1.5 39 15 145 56 
13 U 0 0 120 1.2 2.1 36 22 153 56 
14 U 30 15 0 1.4 2.4 36 27 143 56 
15 U 30 30 0 1.5 2.8 36 24 176 54 
16 U 30 60 0 1.5 2.8 32 25 190 54 
17 U 30 120 0 1.6 2.9 34 26 181 54 
18 U 30 0 15 1.3 2.4 39 21 158 56 
19 U 30 0 30 1.3 2.3 39 21 159 56 
20 U 30 0 60 1.7 3.1 41 24 178 56 
21 U 30 0 120 1.7 3.2 34 26 199 54 
22 NO3 30 0 0 1.6 3.1 37 24 177 51 
23 NO3 0 30 0 1.4 2.5 36 24 157 53 
24 NO3 0 0 30 1.3 2.5 37 19 190 54 
25 NH4 30 0 0 1.3 2.4 39 20 181 55 
Comment: T h e  c o n t r a s t  b e t w e e n  t h i s  t a b l e  a n d  t h a t  f o r  R e p s  2 ,  3 a n d  4 
( w h i c h  w e r e  s u b j e c t  t o  w e e d  c o m p e t i t i o n  t h r o u g h o u t  the 
s e a s o n  a n d  d i d  n o t  h a v e  a s  s e v e r e  a s e t b a c k  e a r l y )  i s  seen 
i n  t h e  h a r v e s t  i n d e x  f i g u r e s .  R e p  1 h a d  h i g h e r  grain 
w e i g h t s  a n d  l o w e r  h e a d  n u m b e r s ,  b o t h  o f  w h i c h  w o u l d  t e n d  to 
l i f t  h a r v e s t  index. 
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P r o j e c t  T i t l e :  T a c t i c a l  N i t r o g e n  A p p l i c a t i o n  f o r  Wheat 
F u n d i n g  S o u r c e :  CRF a n d  SWIRC 
T r i a l :  90N0105/5783EX 
L o c a t i o n :  D e m p s t e r  S o u t h e r n  Brook 
R e l a t e d  T r i a l s :  9 0 N 0 1 0 4 , 1 1 1 , 1 1 2 ;  9 0 M 0 5 3 , 5 4 , 5 5  a n d  56 
O f f i c e r s :  B o w d e n ,  B u r g e s s ,  L u n t  a n d  F i l l e r y  (CSIRO) 
Objectives: 
Background: 
S o i l  Type: 
T h e  p r o j e c t  c o m p a r e s  t a c t i c a l  a n d  s t r a t e g i c  m e t h o d s  for 
d e t e r m i n i n g  n i t r o g e n  r e q u i r e m e n t s  o f  w h e a t .  The 
t a c t i c a l  m e t h o d s  d e p e n d  o n  u p d a t i n g  e s t i m a t e s  o f  yield 
p o t e n t i a l  a n d  n i t r o g e n  s t a t u s  o f  t h e  c r o p  a s  t h e  season 
progresses. 
T h i s  i s  o n e  o f  a s e r i e s  o f  f o u r t e e n  t r i a l s  (1988-1990) 
i n v e s t i g a t i n g  v a r i o u s  m e t h o d s  o f  m a k i n g  fertilizer 
r e c o m m e n d a t i o n s  f o r  w h e a t  i n  W e s t e r n  A u s t r a l i a .  The 
m e t h o d s  w e r e  CSBP s o i l  t e s t  ( s t r a t e g i c ) ,  CSBP tissue 
t e s t  ( t a c t i c a l ) ,  NP D e c i d e  ( s t r a t e g i c ) ,  NP Decide 
( t a c t i c a l ) ,  t r a d i t i o n a l ,  f a r m e r ,  a d v i c e  a n d  controls. 
O l d  l a n d ,  d u p l e x ,  g r e y  s a n d  o v e r  y e l l o w  m o t t l e d  c l a y  at 
2 0 - 3 0  cm.  W h i t e g u m .  Low c l o v e r  p e r c e n t  1 9 8 9 ,  w h e a t  in 
Tosg, R o i l  h i n n r h  P o f  1 4  ppm a t  rH (wnt.er) 5 5  3J1 top 
1 0  cm. 
T r i a l  D e s i g n :  3 r e p l i c a t e s ,  r a n d o m i z e d  block. 
Timing: S e e d e d  1 1 / 6 / 9 0  w i t h  K u h n  w h e a t  a t  6 8  k g / h a .  Grass 
w e e d s  ( t o a d r u s h ?  r y e g r a s s  a n d  s i l v e r  g r a s s )  w e r e  a 
p r o b l e m .  T h e  t r i a l  w a s  s u b j e c t  t o  a n  e x t e n d e d  d r y  cold 
s p e l l  i m m e d i a t e l y  a f t e r  s e e d i n g .  T h e  c r o p  n e v e r  looked 
h a p p y !  I t  w a s  s e e d e d  d e e p  a n d  b o t h  e m e r g e n c e  and 
d e v e l o p m e n t  w a s  v e r y  s l o w  early. 
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Treatments 
A t  seeding 
S o u r c e  (kg/ha) 
A f t e r  seeding 
k g / h a  urea 
(date) 
T o t a l  k g / h a  A d j  cost 
P N $/ha 
1 CSBP Strategic DAP (60) Urea (30) - 12 25 35 
2 CSBP Tactical DAP (60) - 85 (10/7) 12 36 51 
3 NPD Strategic DAP (52) - 60 (10/7) 10 23 37 
4 NPD Tactical DAP (32) - 50 (25/7) 6 29 31 
5 Traditional S u p e r  (55) Urea (45) - 5 21 23 
6 Farmer DAP (52) - 55 (31/7) 10 35 39 
7 Advisor S u p e r  (77) Urea (60) - 7 28 39 
8 Control - _ _ _ - _ 
9 N i l  P & H i g h  N _ Urea (30) 60 (10/7) _ 41 35 
9 0 N 0 1 0 5 .  Results 
Treatment H a r v e s t e r  y i e l d  Y i e l d  c o m p o n e n t s  f r o m  h a n d  harvest 
k g / h a  $ / h a *  GY BY H e a d s / m 2  TGW 
1 CSBP ( S T )  1 0 2 6  52  1 3 6 0  2 7 7 0  1 6 4  35 
2 CSBP ( T T )  1 3 6 9  8 8  1 5 5 0  3 2 0 2  1 8 5  32 
3 NPD ( S t r a t e g i c )  1 2 8 8  9 0  1 4 8 0  3 0 8 2  1 7 0  34 
4 NPD ( T a c t i c s )  8 8 2  3 3  1 1 2 5  2 3 5 4  1 4 3  36 
5 T r a d i t i o n a l  1 0 0 7  57  1 2 9 8  2 7 0 8  1 5 7  36 
6 F a r m e r  1 0 1 9  4 4  1 3 4 0  2 7 7 4  1 6 4  35 
7 A d v i s o r  1 1 1 1  6 1  1 4 4 0  2 9 6 4  1 7 8  35 
8 C o n t r o l  5 0 6  0 6 5 0  1 3 3 0  1 4 3  35 
9 N i l  P H i g h  N 1 3 3 1  9 0  1 5 3 5  3 2 6 8  1 8 1  33 
* P r o f i t  t o  f e r t i l i z e r  i n c l u d i n g  f u t u r e  v a l u e  o f  p h o s p h a t e ,  w i t h  w h e a t  at 
$160/tonne. 
Comment: T h i s  s i t e  w a s  v e r y  r e s p o n s i v e  t o  n i t r o g e n  b u t  showed 
v e r y  l i t t l e  r e s p o n s e  t o  p h o s p h o r u s  f e r t i l i z e r .  The 
r e s u l t s  o f  t h e s e  t r i a l s  h a v e  t o  b e  r e a d  i n  t h e  l i g h t  of 
t h e  o t h e r  t r i a l s  i n  t h e  s e r i e s .  T h e  w e e d  f r e e ,  poor 
e a r l y  g r o w t h  s e c t i o n s  o f  t h e  p l o t s  w e r e  o m i t t e d .  There 
w a s  n o  e v i d e n c e  o f  t a k e - a l l .  M o s t  o f  t h e  d i f f e r e n c e  in 
t h e  w a t e r  p r o f i l e s  a t  m a t u r i t y  o c c u r r e d  i n  t h e  t o p  3 0  to 
4 0  cm s u g g e s t i n g  p o o r  r o o t  p e n e t r a t i o n .  R i p p i n g  would 
h a v e  h e l p e d  a t  t h i s  site. 
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T r i a l  9 0 N 0 1 0 4 .  Summary  o f  results 
B i o m a s s  r e s u l t s  R e p s  2 ,  3 a n d  4 
T r e a t m e n t s  9 / 8  9 / 8  6 / 9  9 / 1 0  20/11 
k g  N / h a  T i l l e r s  m g m / p l a n t  t / h a  t/ha 
1 1 / 6  1 0 / 7  9 / 8  /plant 
No S o u r c e  AS 4WAS 8WAS 
1 Nil 0 0 0 1.02 80 0.28 0.98 1.35 
2 U 15 0 0 1.65 140 0.73 1.80 2.28 
3 U 30 0 0 1.95 170 0.86 2.42 3.21 
4 U 60 0 0 2.27 180 1.13 2.92 3.98 
5 U 120 0 0 2.84 200 1.40 3.72 5.39 
6 U 0 15 0 1.26 100 0.49 1.48 1.90 
7 U 0 30 0 1.68 120 0.69 1.99 2.86 
8 U 0 60 0 2.38 130 1.01 2.80 3.36 
9 U 0 120 0 2.54 170 1.07 2.97 3.72 
10 U 0 0 15 0.33 1.24 1.90 
11 U 0 0 30 0.42 1.56 2.08 
12 U 0 0 60 0.50 1.58 1.80 
13 U 0 0 120 0.64 2.17 2.81 
14 U 30 15 0 2.30 170 1.11 2.74 3.11 
19 11 10 10 0 243 200 L08 2,94 3,93 
16 U 30 60 0 2.56 170 1.13 3.60 4.40 
17 U 30 120 0 2.74 180 1.31 3.30 4.31 
18 U 30 0 15 0.91 2.20 3.36 
19 U 30 0 30 0.98 2.54 3.71 
20 U 30 0 60 1.18 3.71 4.24 
21 U 30 0 120 1.13 3.50 4.30 
22 NO3 30 0 0 2.46 230 1.26 3.05 3.89 
23 NO3 0 30 0 2.13 140 0.86 2.39 3.23 
24 NO3 0 0 30 0.52 2.15 3.02 
25 NH4 30 0 0 1.91 140 0.75 1.91 2.97 
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T r i a l  9 0 N 0 1 0 4 .  Summary  o f  Results 
B i o m a s s  r e s u l t s  R e p  1 
T r e a t m e n t s  9 / 8  9 / 8  6 / 9  9 / 1 0  20/11 
k g  N / h a  T i l l e r s  m g m / p l a n t  t / h a  t/ha 
1 1 / 6  1 0 / 7  9 / 8  Phi 
No S o u r c e  AS 4WAS 8WAS 
1 Nil 0 0 0 1.00 50 0.27 0.77 1.11 
2 U 15 0 0 1.36 90 0.59 1.06 1.59 
3 U 30 0 0 1.19 80 0.34 1.62 2.02 
4 U 60 0 0 1.75 140 0.82 1.74 3.09 
5 U 120 0 0 1.35 90 0.33 1.94 3.22 
6 U 0 15 0 1.06 60 0.23 1.06 1.48 
7 U 0 30 0 1.29 70 0.40 1.26 1.89 
8 U 0 60 0 1.53 80 0.50 1.74 2.69 
9 U 0 120 0 1.65 80 0.69 1.84 2.55 
10 U 0 0 15 0.28 0.93 1.26 
11 U 0 0 30 0.23 0.93 1.09 
12 U 0 0 60 0.44 0.91 1.52 
13 U 0 0 120 0.36 1.42 2.13 
14 U 30 15 0 1.50 90 0.45 2.61 2.43 
15 U 30 30 0 1.27 80 0.56 2.59 2.77 
16 U 30 60 0 1.19 90 0.85 2.46 2.82 
17 U 30 120 0 1.63 90 0.84 2.10 2.89 
18 U 30 0 15 0.63 2.03 2.38 
19 U 30 0 30 0.41 1.72 2.30 
20 U 30 0 60 0.80 2.16 3.11 
21 U 30 0 120 0.86 2.62 3.20 
22 NO3 30 0 0 2.65* 190 0.86 2.23 3.06 
23 NO3 0 30 0 1.47 80 0.71 0.96 2.54 
24 NO3 0 0 30 0.29 1.58 2.49 
25 NH4 30 0 0 1.54 110 0.52 1.70 2.42 
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R a i n f a l l  a n d  s o i l  w a t e r  r e t e n t i o n s  1990 
D e m p s t e r ' s  G r a s s  V a l l e y  R a i n f a l l  (Homestead) date/mm 
January July September 
29/108.0 10/7.0 7/5.0 
13/20.5 10/8.0 
February 15/9.5 17/2.0 
4/5.0 16/4.5 22/3.5 
12/4.0 17/8.5 24/8.5 
19/5.5 25/1.5 
March 21/9.5 30/4.0 
3 /  2.0 22/1.0 
12/25.0 23/6.5 October 
26/11.0 24/5.0 7/17.0 
25/13.5 10/8.0 
April 30/1.5 12/14.0 
11/12.0 13/2.0 
1 2 /  2.0 August 30/5.0 
21/21.0 2/10.0 
2 3 /  3.0 3/0.8 December 
4/4.0 5/7.5 
May 7/2.0 
19/1.5 17/7.0 
28/4.0 18/5.0 
20/1.0 
J1111 2 8 / 7  o 
6/27.0 
8/ 6.5 
10/ 3.0 
14/ 7.0 
S o i l  p r o f i l e  w a t e r  % v / v  a s s u m e s  BD=1.5 20/11/90 
D e p t h  cm 0-10 20 30 40 50 60 70 80 90 100 
I n  c r o p  (dry) 0.6 1.5 3.5 9.3 13.2 15.4 15.7 15.8 15.3 15.2 
B o r e  s o i l  (wet) 3.5 4.9 6.8 10.1 15.2 18.6 19.2 19.2 17.2 14.4 
% G r a v e l  w/w 2 4 12 18 12 15 13 6 25 18 
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P r o j e c t  Title: W h e a t  R e s p o n s e s  t o  L e v e l s ,  S o u r c e s  a t  T i m e s  o f  Application 
o f  Nitrogen 
F u n d i n g  S o u r c e :  CRF & SWIRC 
T r i a l :  90N0111/55783EX 
L o c a t i o n :  D . R .  A n t o n i o ,  S o u t h e r n  Brook 
A s s o c i a t e d  W o r k :  9 0 N 0 1 1 2 , 1 0 5 , 1 0 4 ,  9 0 M 0 5 3 , 5 4 , 5 5  a n d  56 
O f f i c e r s :  B o w d e n ,  B u r g e s s ,  L u n t  a n d  F i l l e r y  (CSIRO) 
Objectives: 
Background: 
S o i l  Type: 
T r i a l  Design: 
Timing: 
T h i s  p r o j e c t  c h a r a c t e r i z e s  t h e  d y n a m i c s  o f  n i t r o g e n  supply 
t o  a w h e a t  c r o p  a t  e a c h  o f  t h e  s i t e s  o n  w h i c h  various 
m e t h o d s  o f  m a k i n g  f e r t i l i z e r  r e c o m m e n d a t i o n  w e r e  t e s t e d .  It 
s u p p o s e d l y  p r o v i d e s  t h e  " o p t i m u m "  n i t r o g e n  f e r t i l i z e r  regime 
a s  w e l l  a s  d e t a i l e d  i n f o r m a t i o n  o n  n i t r o g e n  s u p p l y  and 
d e m a n d  s o  t h a t  r e s u l t s  c a n  b e  m a d e  t r a n s f e r a b l e  t o  other 
situations. 
T h i s  i s  o n e  o f  a s e r i e s  o f  f o u r t e e n  s u c h  t r i a l s  o n  which 
d e t a i l e d  m e a s u r e s  o f  c r o p  g r o w t h ,  d e v e l o p m e n t  a n d  nitrogen 
u p t a k e  w e r e  c h a r a c t e r i z e d  a s  a f u n c t i o n  o f  t i m e  a n d  in 
r e s p o n s e  t o  l e v e l s ,  s o u r c e s  a n d  t i m i n g  o f  fertilizer 
n i t r o g e n  application. 
O l d  l a n d ,  d u p l e x  b r o w n  g r e y  s a n d  o v e r  m o t t l e d  c l a y  a t  3 0  cm 
w h i t e g u m ,  y o r k g u m  j a m .  40% c l o v e r  p a s t u r e  1 9 8 7 - 8 9 .  Soil 
B i c a r b  P 1 2  ppm a n d  pH ( w a t e r )  5 . 5  i n  t o p  1 0  cm.  Reactive 
i r o n  6 6 1  ppm o r g a n i c  c a r b o n  0 . 9 2 % ,  B i c  K 63 ppm. 
4 R e p l i c a t e s ,  r a n d o m i z e d  b l o c k .  S e e  r e s u l t s  s u m m a r y  table 
f o r  t r e a t m e n t s .  B a s a l  s u p e r p h o s p h a t e  a t  1 2 0  kg/ha. 
Sown 8 / 6 / 9 0 ,  A r o o n a  w h e a t  a t  53 k g / h a .  N i t r o g e n  a p p l i e d  on 
9 / 6  ( a t  s e e d i n g ) ,  1 0 / 7  ( 4  w e e k s  a f t e r  s e e d i n g ) ,  7 / 8  ( 8  weeks 
a f t e r  seeding). 
-9- 
T r i a l  9 0 N 0 1 1 1 .  Summary  o f  r e s u l t s .  M e a n  o f  4 reps 
15/11/90 
T r e a t m e n t s  Y i e l d  c o m p o n e n t s  f r o m  h a n d  harvest 
k g  N / h a  GY BY TGW GPH Heads 
No S o u r c e  AS 4WAS 8WAS t / h a  t / h a  gm m-2 
1 Nil 0 0 0 2.0 5.0 38 22 246 
2 U 15 0 0 2.0 5.1 34 22 272 
3 U 30 0 0 1.7 4.4 35 20 254 
4 U 60 0 0 1.8 4.6 34 20 265 
5 U 120 0 0 1.9 4.9 34 22 262 
6 U 0 15 0 1.8 4.6 35 22 246 
7 U 0 30 0 1.9 4.9 33 20 290 
8 U 0 60 0 1.9 4.8 36 20 259 
9 U 0 120 0 1.7 4.5 35 20 242 
10 U 0 0 15 1.7 4.2 36 20 238 
11 U 0 0 30 2.1 5.0 35 21 281 
12 U 0 0 60 1.9 4.7 34 21 263 
13 U 0 0 120 1.7 4.4 32 20 259 
14 U 30 15 0 1.8 4.7 33 22 250 
15 U 30 30 0 1.8 4.8 34 20 274 
lr. IT ln 60 9 1,4 1‘9 lc 19 217 
17 U 30 120 0 1.5 4.0 34 19 230 
18 U 30 0 15 1.9 4.9 36 21 259 
19 U 30 0 30 1.7 4.6 30 22 262 
20 U 30 0 60 1.9 4.8 34 22 250 
21 U 30 0 120 1.6 4.3 33 20 245 
22 NO3 30 0 0 1.8 4.7 34 21 259 
23 NO3 0 30 0 2.0 5.0 36 21 264 
24 NO3 0 0 30 1.9 4.9 36 20 264 
25 NH4 30 0 0 1.8 4.7 34 21 260 
Comment: T h e  t r i a l  w a s  q u i t e  v a r i a b l e  a n d  o b v i o u s l y  n o t  r e s p o n s i v e  to 
n i t r o g e n .  T h e  l o w  y i e l d s  a t  h i g h  n i t r o g e n  i n p u t s  a l s o  were 
s e e n  i n  e a r l y  b i o m a s s  m e a s u r e s ,  s u g g e s t i n g  a t o x i c i t y  rather 
t h a n  " l a y i n g "  o f f  l a t e  i n  t h e  season. 
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9 0 N 0 1 1 1 .  Results 
Source 
Treatments 
kg/N/ha 
AS 4WAS 8WAS 
BY 
kg/ha 
7/8 
%N U p t a k e  Tillers 
k g  N / h a  per 
plant 
5/9 
BY 
kg/ha 
4/10 
BY 
kg/ha 
1 Nil 0 0 0 489 4.2 1547 3927 
2 Urea 15 0 0 476 4.2 1653 3717 
3 Urea 30 0 0 544 4.7 1901 3832 
4 Urea 60 0 0 544 4.9 1751 3339 
5 Urea 120 0 0 558 5.5 1656 4244 
6 Urea 0 15 0 486 5.5 1543 3370 
7 Urea 0 30 0 530 4.7 1583 3898 
8 Urea 0 60 0 503 4.6 1820 3798 
9 Urea 0 120 0 530 5.1 1986 3610 
10 Urea 0 0 15 - - 1461 3613 
11 Urea 0 0 30 - - 1686 3836 
12 Urea 0 0 60 - - 1545 4041 
13 Urea 0 0 120 - - 1709 3520 
14 Urea 30 15 0 544 5.2 1816 3890 
15 Urea 30 30 0 612 5.2 1850 3887 
16 Urea 30 60 0 571 5.2 1725 3668 
17 Urea 30 120 0 558 - 1724 3413 
18 Urea 30 0 15 - - 1561 3480 
19 Urea 30 0 30 - - 1710 3578 
20 Urea 30 0 60 - - 1846 3652 
21 Urea 30 0 120 - 4.7 1854 3881 
22 NO3_ 30 0 0 530 4.4 1705 3918 
23 NO3 0 30 0 449 - 1672 3805 
24 NO3__ 0 0 30 - - 1732 4081 
25 NH4 30 0 0 571 5.4 1885 3925 
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P r o j e c t  T i t l e :  T a c t i c a l  N i t r o g e n  A p p l i c a t i o n  f o r  Wheat 
F u n d i n g  S o u r c e :  CRF AND SWIRC 
T r i a l  90/N0112/5783EX 
L o c a t i o n :  A n t o n i o ,  S o u t h e r n  Brook 
R e l a t e d  T r i a l s :  9 0 N 0 1 0 4 , 1 1 1 , 1 0 5 ;  9 0 M 0 5 3 , 5 4 , 5 5  a n d  56 
O f f i c e r s :  Bowden,  B u r g e s s ,  L u n t  a n d  F i l l e r y  (CSIRO) 
Objectives: 
Background: 
S o i l  Type: 
T h i s  p r o j e c t  c o m p a r e s  t a c t i c a l  a n d  s t r a t e g i c  m e t h o d s  for 
d e t e r m i n i n g  n i t r o g e n  r e q u i r e m e n t s  o f  w h e a t .  The  tactical 
m e t h o d s  d e p e n d  o n  u p d a t i n g  e s t i m a t e s  o f  y i e l d  p o t e n t i a l  and 
n i t r o g e n  s t a t u s  o f  t h e  c r o p  a s  t h e  s e a s o n  progresses. 
T h i s  i s  o n e  o f  a s e r i e s  o f  f o u r t e e n  t r i a l s  (1988-1990) 
i n v e s t i g a t i n g  v a r i o u s  m e t h o d s  o f  m a k i n g  fertilizer 
r e c o m m e n d a t i o n s  f o r  w h e a t  i n  W e s t e r n  A u s t r a l i a .  T h e  methods 
w e r e  CSBP s o i l  t e s t  ( s t r a t e g i c ) ,  CSBP t i s s u e  t e s t  (tactical), 
NP D e c i d e  ( s t r a t e g i c ) ,  NP D e c i d e  ( t a c t i c a l ) ,  traditional, 
f a r m e r ,  a d v i s e r  a n d  controls. 
O l d  l a n d ,  d u p l e x ,  b r o w n  g r e y  s a n d  o v e r  y e l l o w  m o t t l e d  c l a y  at 
3 0  cm. W h i t e g u m .  40% c l o v e r  p a s t u r e  1 9 8 7 - 8 9 .  S o i l  b i c a r b  P 
o f  12ppm a n d  pH ( w a t e r )  5 . 5  i n  t o p  1 0  cm. R e a c t i v e  i r o n  661 
ppm.  o r a a n i c  c a r b o n  0 . 9 2 % .  b i c a r b  Y 63 ppm. 
T r i a l  D e s i g n :  3 R e p l i c a t e s ,  r a n d o m i z e d  block. 
Timing: S e e d e d  8 / 6 / 9 0  w i t h  AROONA w h e a t  a t  53  k g / h a .  G r a s s  weeds 
(Brome g r a s s ,  r y e g r a s s  a n d  s i l v e r  g r a s s )  w e r e  a p r o b l e m .  The 
t r i a l  w a s  s u b j e c t  t o  a n  e x t e n d e d  d r y  c o l d  s p e l l  immediately 
a f t e r  s e e d i n g  b u t  d i d  n o t  s u f f e r  a s  much a s  9 0 N 0 1 0 5  because 
o f  t h e  s l i g h t l y  e a r l i e r  s e e d i n g  a n d  l o a m i e r  soil. 
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Treatments 
A t  seeding 
S o u r c e  (kg/ha) 
A f t e r  seeding 
k g / h a  urea 
(date) 
T o t a l  k g / h a  A d j  cost 
P N $/ha 
1 CSBP Strategic DAP (100) Urea (30) - 20 32 50 
2 CSBP Tactical DAP (100) - - 20 18 37 
3 NPD Strategic DAP (65) - - 13 12 24 
4 NPD Tactical DAP (30) - - 6 5 11 
5 H i g h  P S u p e r  (120) Urea (35) - 11 16 26 
6 Farmer DAP (30) - 50 (19/7) 6 28 30 
7 A d v i s o r  & Trad S u p e r  (65) Urea (35) - 6 16 26 
8 Control - - - - - 
9 N i l  P Med.N - Urea (35) - 16 15 
9 0 N 0 1 1 2  Results 
Treatment H a r v e s t e r  yield 
k g / h a  $/ha* 
Y i e l d  c o m p o n e n t s  f r o m  h a n d  harvest 
GY BY H e a d s / m 2  TGW GPH 
1 CSBP (ST) 1555 11 1970 4851 275 34 21 
2 CSBP (TT) 1587 32 1873 4532 250 35 21 
3 NPD (Strategic) 1522 30 1900 4480 243 36 22 
4 NPD (Tactics) 1469 30 1967 4537 239 38 22 
5 H i g h  P 1640 34 2069 4881 263 37 21 
6 Farmer 1448 4 1902 4556 251 35 22 
7 A d v i s o r  & Trad. 1519 21 1847 4433 242 35 22 
8 Control 1229 0 1454 3475 196 36 21 
9 N i l  P Med .  N 1184 -15 1486 3523 188 37 22 
* P r o f i t  t o  f e r t i l i z e r  i n c l u d i n g  future r e t u r n s .  W h e a t  a t  $160/tonne - 
I k n o w ,  high! 
Comment: T h i s  s i t e  s h o w e d  v i r t u a l l y  n o  r e s p o n s e  t o  n i t r o g e n  b u t  a 
l a r g e  r e s p o n s e  t o  p h o s p h o r u s  fertilizer. 
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R a i n f a l l  1990 
A n t o n i o ' s  ( G r a s s  V a l l e y )  H o m e s t e a d  r a i n f a l l  (Date/mm) 
J a n u a r y  J u l y  September 
2 1 / 1 . 0  8 / 5 . 0  7/5.0 
2 8 / 1 . 2 ? ?  1 3 / 2 0 . 0  10/6.0 
1 4 / 1 2 . 5  17/2.0 
M a r c h  1 5 / 5 . 0  18/2.0 
5 / 1 . 0  1 6 / 7 . 0  19/2.5 
1 7 / 2 2 . 0  2 1 / 1 . 5  24/3.0 
2 2 / 5 . 0  2 2 / 4 . 0  30/3.8 
23/12.5 
A p r i l  2 4 / 5 . 5  October 
1 0 / 1 . 0  2 6 / 7 . 0  1/0.5 
1 1 / 3 0 . 0  8/16.0 
1 7 / 1 6 . 0  A u g u s t  9/3.0 
2 1 / 4 . 5  1 / 1 2 . 0  20/18.0 
3 / 5 . 5  29/4.0 
May 9/4.0 
1 3 / 1 . 5  1 7 / 9 . 0  November 
2 6 / 2 . 0  2 7 / 1 . 5  29/4.0 
2 7 / 4 . 0  29/4.2 
31/3.0 
June 
4/24.0 
9/1.0 
10/3.0 
14/9.8 
30/1.5 
P r o j e c t  Title: W h e a t  R e s p o n s e s  t o  L e v e l s ,  S o u r c e s  a n d  T i m e s  ofaapplication 
o f  Nitrogen 
F u n d i n g  S o u r c e :  CRF a n d  SW1RC 
T t i a l :  90M053/5783EX 
L o c a t i o n :  C a m p b e l l / W a l y o o ,  R e g a n ' s  Ford 
A s s o c i a t e d  W o r k :  9 0 N 0 1 1 2 , 1 0 5 , 1 0 4 , 1 1 1 ,  9 0 M 0 5 4 , 5 5  a n d  56 
O f f i c e r s :  B o w d e n ,  B u r g e s s ,  L u n t  a n d  F i l l e r y  (CSIRO) 
Objectives: 
Background: 
S o i l  Type: 
T h i s  p r o j e c t  c h a r a c t e r i z e s  t h e  d y n a m i c s  o f  n i t r o g e n  supply 
t o  a w h e a t  c r o p  a t  e a c h  o f  t h e  s i t e s  o n  w h i c h  various 
m e t h o d s  o f  m a k i n g  f e r t i l i z e r  r e c o m m e n d a t i o n  w e r e  t e s t e d .  It 
s u p p o s e d l y  p r o v i d e s  t h e  " o p t i m u m "  n i t r o g e n  f e r t i l i z e r  regime 
a s  w e l l  a s  d e t a i l e d  i n f o r m a t i o n  o n  n i t r o g e n  s u p p l y  and 
d e m a n d  s o  t h a t  r e s u l t s  c a n  b e  m a d e  t r a n s f e r a b l e  t o  other 
situations. 
T h i s  i s  o n e  o f  a s e r i e s  o f  f o u r t e e n  s u c h  t r i a l s  o n  which 
d e t a i l e d  m e a s u r e s  o f  c r o p  g r o w t h ,  d e v e l o p m e n t  a n d  nitrogen 
u p t a k e s  w e r e  c h a r a c t e r i z e d  a s  a f u n c t i o n  o f  t i m e  a n d  in 
r e s p o n s e  t o  l e v e l s ,  s o u r c e s  a n d  t i m i n g  o f  fertilizer 
n i t r o g e n  application. 
D e e p  y e l l o w  l o a m y  s a n d  w i t h  c o m p a c t i o n  p a n  a t  1 5  cm. 
S o i l  B i c a r b  P 14  p p m ,  pH ( w a t e r )  5 . 4 ,  R e a c t i v e  iron 
3 8 1  p p m .  O r g a n i c  c a r b o n  1 . 1 2 % .  B i c a r b  K 3 3  ppm. 
V e g e t a t i o n :  Tamma s c r u b ,  c o a s t a l  b l a c k b u t t  a n d  grevillia. 
History: 
Design: 
Timing: 
O l d  land. 
W h e a t  1 9 8 3 ,  8 6 ,  8 8  w i t h  a b o u t  7 0  DAP. 
P a s t u r e  1 9 8 4  a n d  1985. 
L u p i n s  1 9 8 7  a n d  1 9 8 9  w i t h  a b o u t  1 3 0  S u p e r  a n d  manganese. 
4 R e p l i c a t e s ,  r a n d o m i z e d  block. 
B a s a l  S u p e r p h o s p h a t e  a t  2 0 0  kg/ha. 
S e e d e d  2 9 / 5 / 9 0  w i t h  A r o o n a  a t  53 kg/ha. 
2 0 / 6  C o u n t e d  establishment. 
2 6 / 6  A p p l i e d  4WAS n i t r o g e n  a n d  p u l l e d  p l a n t s  o n  T i  a n d  T5. 
2 5 / 7  A p p l i e d  8WAS n i t r o g e n  a n d  p u l l e d  plants. 
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90M053 
No 
Treatments 
k g  N/ha 
S o u r c e  AS 4WAS 8WAS 
Yield 
GY 
t/ha 
components 
BY 
t/ha 
f r o m  h a n d  harvest 
TGW GPH Heads 
gm # m-2 
1 Nil 0 0 0 1.9 4.1 40 21 222 
2 Urea 25 0 0 2.6 5.7 38 21 326 
3 Urea 50 0 0 2.5 5.5 32 20 384 
4 Urea 100 0 0 2.6 5.8 30 22 391 
5 Urea 200 0 0 2.0 4.7 25 22 353 
6 Urea 0 25 0 2.4 5.2 38 20 313 
7 Urea 0 50 0 2.6 5.7 35 22 344 
8 Urea 0 100 0 2.5 5.8 27 22 417 
9 Urea 0 200 0 2.0 5.1 22 22 408 
10 Urea 0 0 25 2.4 5.1 37 22 294 
11 Urea 0 0 50 2.7 6.0 33 22 366 
12 Urea 0 0 100 2.6 5.9 28 25 373 
13 Urea 0 0 200 2.3 5.7 25 24 389 
14 Urea 50 25 0 2.2 5.1 29 19 398 
15 Urea 50 50 0 2.3 5.5 27 21 402 
16 Urea 50 100 0 2.1 5.0 23 22 406 
1/ Ur,-,n 0. /00 0 2,3 5.9 22 21 452 
18 Urea 50 0 25 2.3 5.3 29 21 396 
19 Urea 50 0 50 2.3 5.4 25 21 421 
20 Urea 50 0 100 2.2 5.6 22 24 427 
21 Urea 50 0 200 2.0 5.2 20 22 436 
22 NO3 50 0 0 2.2 5.1 30 20 369 
23 NO3 0 50 0 2.6 6.0 34 22 339 
24 NO3 0 0 50 2.6 5.9 31 25 339 
25 NH4 50 0 0 2.1 4.9 31 20 344 
T h e  l o w  g r a i n  w e i g h t  a t  h i g h  n i t r o g e n  i n d i c a t e  a p o o r  f i n i s h ,  w h i c h  o n  this 
s a n d ,  i m p l i e s  p o o r  r o o t  p e n e t r a t i o n .  T h e  s i t e  w o u l d  p r o b a b l y  s h o w  a big 
r e s p o n s e  t o  ripping. 
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9 0 M 0 5 3 .  Results 
T r e a t m e n t s  2 5 / 7  (8WAS) 3 0 / 8  25/9 
k g / N / h a  BY %N N u p t  T i l l e r s  BY BY 
S o u r c e  AS 4WAS 8WAS k g / h a  k g / h a  p e r  k g / h a  kg/ha 
plant 
1 Nil 0 0 0 370 4.6 17 4.4 1894 3514 
2 Urea 25 0 0 438 5.0 21 4.6 2575 4858 
3 Urea 50 0 0 470 5.7 27 5.2 2410 4469 
4 Urea 100 0 0 519 6.1 32 6.0 2810 4379 
5 Urea 200 0 0 370 6.2 23 5.5 2561 4154 
6 Urea 0 25 0 420 5.4 22 4.8 2588 4887 
7 Urea 0 50 0 440 5.7 25 4.9 2800 5330 
8 Urea 0 100 0 470 6.2 29 5.5 2594 4683 
9 Urea 0 200 0 490 6.6 32 6.0 2897 4537 
10 Urea 0 0 25 - - - 2442 4333 
11 Urea 0 0 50 - - - 2785 4358 
12 Urea 0 0 100 - - - 2454 4816 
13 Urea 0 0 200 - - - 2492 5209 
14 Urea 50 25 0 500 6.0 30 5.6 2539 4751 
15 Urea 50 50 0 450 6.1 27 5.5 2582 4683 
16 Urea 50 100 0 490 6.4 31 5.8 2569 4912 
17 Urea 50 200 0 540 6.4 35 5.8 3049 5112 
18 Urea 50 0 25 - - 2543 4708 
19 Urea 50 0 50 - - - - 2464 4826 
20 Urea 50 0 100 - - 2768 4776 
21 Urea 50 0 200 - 3175 4844 
22 NO3 50 0 0 504 5.7 29 5.8 2508 4029 
23 NO3 0 50 0 460 5.8 27 5.2 2701 4508 
24 NO3 0 0 50 - - - - 2656 4462 
25 NH4 50 0 0 451 5.6 26 5.6 2322 4054 
-17- 
P r o j e c t  T i t l e :  T a c t i c a l  N i t r o g e n  A p p l i c a t i o n  f o r  Wheat 
F u n d i n g  S o u r c e :  CRF a n d  SWIRC 
T r i a l :  90M054/5783EX 
L o c a t i o n :  C a m p b e l l / W a l y o o ,  R e g a n ' s  Ford 
R e l a t e d  T r i a l s :  9 0 N 0 1 0 4 , 1 1 2 , 1 1 1 , 1 0 5 ;  90M053,  5 5  a n d  56 
O f f i c i a l s :  B o w d e n ,  B u r g e s s ,  L u n t  a n d  F i l l e r y  (CSIRO) 
Objectives: 
Background: 
T h i s  p r o j e c t  c o m p a r e s  t a c t i c a l  a n d  s t r a t e g i c  m e t h o d s  for 
d e t e r m i n i n g  n i t r o g e n  r e q u i r e m e n t s  o f  w h e a t .  T h e  tactical 
m e t h o d s  d e p e n d  o n  u p d a t i n g  e s t i m a t e s  o f  y i e l d  p o t e n t i a l  and 
n i t r o g e n  s t a t u s  o f  t h e  c r o p  a s  t h e  s e a s o n  progresses. 
T h i s  i s  o n e  o f  f o u r t e e n  t r i a l s  ( 1 9 8 8 - 1 9 9 0 )  investigating 
v a r i o u s  m e t h o d s  o f  m a k i n g  f e r t i l i z e r  r e c o m m e n d a t i o n s  for 
w h e a t  i n  W e s t e r n  A u s t r a l i a .  T h e  m e t h o d s  w e r e  CSBP s o i l  test 
( s t r a t e g i c ) ,  CSBP t i s s u e  t e s t  ( t a c t i c a l ) ,  NP Decide 
( s t r a t e g i c ) ,  NP D e c i d e  ( t a c t i c a l ) ,  t r a d i t i o n a l ,  farmer, 
a d v i s e r  a n d  controls. 
V e g e t a t i o n :  T a m a  s c r u b ,  c o a s t a l  b l a c k b u t t  a n d  grevillia. 
S o i l  T y p e  a n d  O l d  l a n d ,  d e e p ,  y e l l o w  l o a m y  s a n d  w i t h  c o m p a c t i o n  pan 
- t t h m t .  C rm Whrnt 10R1. R6, RR 'lit}, nticult 70DAP. Pasture 
1 9 8 4  a n d  1 9 8 5 ,  l u p i n s  1 9 8 7  a n d  1 9 8 8  w i t h  s u p e r  a n d  manganese. 
S o i l  b i c a r b  P o f  1 4  ppm a n d  pH ( w a t e r )  5 . 4  i n  t o p  1 0  cm. 
R e a c t i v e  i r o n  3 8 1  p p m ,  o r g a n i c  c a r b o n  1 . 1 2 % ,  B i c a r b  K 3 3  ppm. 
T r i a l  D e s i g n :  3 R e p l i c a t e s ,  r a n d o m i z e d  block. 
T i m i n g :  S e e d e d  2 9 / 5 / 9 0  w i t h  A r o o n a  53  kg/ha. 
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Treatments 
A t  seeding 
S o u r c e  (kg/ha) 
A f t e r  seeding 
k g / h a  urea 
(date) 
T o t a l  kg/ha 
P N K 
A d j  cost 
$/ha 
1 CSBP Strategic DAP 80 50(26/6) 50(12/7) 16 60 67 
2 CSBP Tactical Super 175 50(26/6) 60(12/7) 16 51 83 
3 NPD Strategic DAP 80 50(26/6) 50(12/7) 16 60 50 100 
& K 
4 NPD Tactical DAP 80 80(12/7) 16 51 57 
5 Mason Super 115 40(26/6) 40(25/7) 11 37 52 
6 Farmer DAP 110 50(20/6) 50(25/7) 22 65 80 
7 Advisor DAP 80 40(26/6) 16 32 45 
8 N i l  Nil - - - 0 
9 N i l  P H i g h  N 50  urea 100(26/6) 69 53 
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T r e a t m e n t  H a r v e s t e r  y i e l d  Y i e l d  c o m p o n e n t s  f r o m  h a n d  harvest 
k g / h a  $ / h a *  GY BY H e a d s / m 2  TGW GPH 
1 CSBP (s) 2598 59 2523 5584 332 34 22 
2 CSBP (T) 2482 22 2711 5968 357 34 23 
3 NPD ( s )  & K 3007 85 2972 6758 300 40 25 
4 NPD (T) 2507 56 2770 5995 308 38 24 
5 Mason 2397 41 2561 5567 310 37 23 
6 Farmer 2343 9 2381 5254 329 33 22 
7 Advisor 2381 51 2573 5658 311 38 22 
8 N i l  Nil 1820 - 1832 3899 183 42 24 
9 N i l  P H i g h  N 2416 32 2499 5609 305 34 24 
T r e a t m e n t  3 o u t s t a n d i n g ,  i . e .  t a l l e r  a n d  n o t  s u b j e c t  t o  l o d g i n g  o r  n o d d i n g .  A 
v e r y  l a r g e  r e s p o n s e  t o  p o t a s s i u m  - a n d  i t  p a i d  f o r  t h e  KC1! 
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C a m p b e l l ' s  R e g a n ' s  Ford 
S o i l  M o i s t u r e  P r o f i l e  2 2 / 1 1 / 9 0  % v / v  ( a s s u m e  BD = 1.5) 
D e p t h  I n  c r o p  B a r e  ground 
cm ( d r y )  (wet) 
0 -  10 1.8 4.7 
- 20 2.3 5.7 
- 30 3.6 6.8 
- 40 4.3 7.5 
- 50 4.8 7.9 
- 60 5.3 8.2 
- 70 5.6 7.9 
- 80 5.8 7.9 
- 90 5.8 8.0 
-100 6.0 7.5 
